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SECOND  COMMUNICATION. 
BY  JOHN  AUER. 
(From  the  Department  of  Physiology  and  Pharmacology  of  the  Rockefeller 
Institute  for  Medical  Research,  Ne~v York.) 
PLATES LV  AND LVI. 
INTRODUCTION. 
In a previous paper  2  dealing with some of the functional disturb- 
ances of a type of very acute serum anaphylaxis in the guinea pig, 
we came to the conclusion that  the death of the animal was due to 
asphyxia caused by a tetanic  contraction of the bronchial muscles, 
the contraction being so pronounced that  the lurnina of the smaller 
bronchial tubes were occluded, thus preventing both the entrance 
and escape of air.  This tetanic  contraction imprisoned the air in 
the lung so that  this  organ could be excised in toto  with practically 
no collapse.  The evidence for the conclusion stated  above  was fully 
considered in this  earlier  paper  3 and  I shall not enter upon this 
question now; it may, however, be added that  this  view has since 
been shared by Anderson and Schultz  4 and by Biedl and Kraus.  5 
On the basis  of this  assumption, therefore, it became of interest 
to determine what the effect  would be if the bronchial musculature 
were deprived of its innervation,  in this  way, perhaps,  it could 
be established  whether the  toxic injection  of serum affects  the nerve 
endings in the bronchial muscles, or the muscle substance directly, 
I  Reeeived for publication  June 24, 191o.  A  preliminary note was  published 
in the Proc. of tile  Soe. for Exper. Biol.  and Med., I91O,  vii,  IO3. 
2Auer  and  Lewis, Jour. of the American  Med. Assn.,  19o9, liii, 458;  Jour.  of 
Exper.  Med.,  I91O, xii,  169. 
s Auer  and  Lewis, Jour. of Exper.  Med.,  191o, xii,  163-169. 
* Anderson  and  Schultz,  Proc.  of  the  Soc. for  Exper.  Biol. and Med.,  191o, 
vii, 34. 
' Biedl and Kraus,  Wiener klin. Woch.,  191o, xxiii, 385. 
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or both structures.  Now it is well-known that the vagus nerve sup- 
plies  the  motor  innervation  for  the  bronchial  muscles;  a  section  of 
this  nerve,  therefore,  and  an  adequate  lapse  of time  for degenera- 
tion  of the peripheral  stump  would rob the bronchial  muscle of its 
nerve  supply,  provided  that  the  vagus  motor  fibers  are  not  pre- 
ganglionic.  This  method,  therefore,  would  seem  to  permit  an 
experimental  approach to the problem. 
EXPERIMENTS. 
The  experiments  were  carried  out  entirely  in  guinea  pigs,  and 
the  members  of  each  series  always  belonged  to  the  same  lot  and 
were  approximately  of  the  same  age  and  weight.  They  were 
treated  exactly  alike  in  the  preparation;  the  same  horse  serum  in 
the same amount,  either one or two cubic centimeters,  was injected 
subcutaneously  for  sensitization;  the  vagus  nerve  was  resected  in 
the neck under ether anesthesia,  and it was attempted to remove the 
left  or  right  vagus  in  an  equal  number  of  guinea  pigs.  After  a 
varying period of time  (details  will be given later),  the toxic dose 
was  always  injected  into  the  jugular  vein  through  a  canula,  the 
injection being followed by one cubic centimeter of Ringer solution 
to wash out the canula.  For the toxic dose I  invariably employed 
horse  serum which had  been heated  to  55 °  C.  for thirty  to thirty- 
five  minutes.  The  toxic  injection  was,  as  a  rule,  just  above  the 
surely  fatal  dose. 
Before entering  upon a  report of the  experimental  results,  some 
suppositions,  basic for this investigation,  must be discussed.  From 
the  arrangement  of  the  experiments  stated  above,  it  will  be  seen 
that  two  fundamental  assumptions  are  made,  which  are  of  vital 
importance.  These  assumptions  are  that  the  bronchomotor  fibers 
of  the  vagus  do  not  end  in  ganglion  cell  stations,  are  not  pre- 
ganglionic,  in  other  words;  and,  secondly,  that  these  motor  fibers 
do not decussate, so that  one vagus innervates only the lung on the 
same  side. 
For  the  first  assumption, 
vagus are not preganglionic, 
known  that  the motor fibers 
*For literature  see Dixon and 
that  the  bronchomotor  fibers  of  the 
there is sufficient evidence.  It  is well 
for the  bronchial  muscles in  the  neck 
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vagus remain irritable for a comparatively long time after the death 
of the animal. 7  Now,  if the motor lung fibers in the vagus were 
preganglionic, this ought not to be possible, for Langendorff  s showed 
that  stimulation of pregangliouic fibers swiftly becomes ineffective 
after death of the animal by bleeding or by asphyxia, while stinm- 
lation of the postga,zglio~zic fibers will then still yield results.  Lan- 
gendorff's results have been corroborated and extended by Langley  9 
who states that postganglionic fibers give the customary response one 
quarter to three quarters of an hour after death, while preganglionic 
fibers soon lose their effectiveness after death.  Langley also states 
that he has found the same thing true in all sympathetic fibers with 
which he has experimented. 
That  the  guinea  pig  forms  no  exception to  the  general rule,  I 
have had some occasion to observe accidentally and in experiments 
made  especially  for  this  purpose.  Occasionally,  an  animal  died 
through  some  accident  or  was  killed  after  having  been  prepared 
for  registration  of  intrapleural  pressure  or  of  lung  volume  by 
oncometers.  In these animals stimulation of the vagi still  showed 
distinct and definite changes in the intrathoracic pressure or of lung 
volumes fifteen and  twenty minutes after the heart had ceased to 
beat  (Plate LV,  Fig.  2,  Plate LVI,  Fig.  3).  From the data sub- 
mitted, it will, therefore, be seen that there is good evidence for the 
assumption that there is no cell station between the bronchomotor 
fibers of the neck vagus and the bronchial muscles themselves. 
In  this  connection  it  may  be  observed  that  no  very  marked  differences 
between  the  two  vagi,  as  far  as  the  bronchomotor  effect  is  concerned,  were 
noticed.  This is in agreement with the observation of Einthoven,  1° though other 
investigators have found that the left vagus usually exerts a  greater effect than 
the  right,  n  Occasionally I  have  observed  animals  in  which  stimulation  of  one 
vagus  gave  only  slight  results,  while  the  other  vagus  responded  well.  This 
diminished  irritability  occurred  sometimes  in  the  right,  sometimes  in  the  left 
vagus. 
The second assumption was that the bronchomotor fibers of the 
two vagi do not decussate, that thus each vagus innervates only its 
'For  references see  Dixon  and  Brodie,  loc.  cit.,  115, 152. 
8 Langendorff, Cent.  f.  Physiol.,  1892, v,  13o. 
9 Langley, Jour.  of  Physiol.,  1893, xv,  181. 
10 Einthoven, Pfliigers  Arch.,  1892, li,  381. 
'1 For literature  see  Dixon  and  Brodie,  loc.  cit.,  II8---II9. John A~er.  641 
ipselateral  lung.  Dixon  and  Brodie  experimented  on  cats,  dogs 
and  rabbits  and  they  state  explicitly  that  both  the  constrictor  and 
dilator  fibers in the vagus supply the  lung on the  same side only. 1= 
As  there  were  no  observations  on  the  guinea  pig,  I  made  some 
experiments to test this  question,  though  it  seemed improbable that 
the  guinea  pig  should  form  an  exception.  The  results  confirm 
largely  the  statement  of  Dixon  and  Brodie;  in  only  one  or  two 
experiments  did  I  find  that  stimulation  of  one  vagus  occasionally 
exerted  a  bronchoconstrictor  effect upon both  lungs  (Fig.  2),  and 
in one of these experiments it is noted that the vagus was stimulated 
low down so that the possibility of current escape to the other vagus 
must be taken into consideration.  Fig. 3 gives a  qualitative picture 
of  the  usual  result  obtained.  If  there  is  a  decussation  of  vag'us 
bronchomotor fibers,  it  cannot  be an  extensive one,  and,  therefore, 
need not be taken into serious consideration. 
Another assumption made is that  all the bronchomotor fibers run 
in  the  vagus.  I  have  no  experimental  data of my own in  support 
of  this,  but  Dixon  and  Brodie 'a  have  found  that  the  sympathetic 
in  cats,  dogs  and  rabbits  carries  no  bronchodilator  or  broncho- 
constrictor  fibers,  and  it  is not  likely that  the  guinea  pig  forms  an 
exception to this. 
The  considerations  given  above show,  I  think,  that  the  assump- 
tions made  for this investigation are reasonably grounded on experi- 
mental  facts. 
RESULTS. 
In the first series of experiments both vagi were cut in sensitized 
guinea  pigs  shortly  before  the  intravenous  injection  of  the  toxic 
dose.  The course of the immediate anaphylactic  reaction was per- 
fectly  typical  and  ended  in  death  within  five  minutes.  The  lung 
picture  was  characteristic  when  the  thorax  was  opened  and  th,e 
organ excised. 14  Section of both vagi exerted no appreciable effect 
in any way on the onset, course and final outcome of the reaction. 
In the second series  nine  guinea pigs were used.  They were all 
~Dixon  and  Brodie,  loc.  cir.,  172. 
~Dixon  and  Brodie,  loc.  cit.,  142  ,  172. 
UFor  a  full  description  of  the  gross  appearance  of  the  acute  anaphylactic 
lung,  see Auer and Lewis, Jour.  of Exper.  Med.,  191o,  xii,  156. 642  Effect  of  Vagus  Section  upon  AnaphylaMs. 
sensitized  on  the  same  (lay  by  the  subcutaneous  injection  of  one 
cubic centimeter of horse seruln.  Thirteen  days after sensitization, 
one to two centimeters of one vagus nerve was resected in the neck; 
in  five anilnals  the  left vagus  was  resected,  and  in  four,  the  right. 
The  toxic  dose was  injected  thirty  to  fifty-seven days after  vagus 
section;  two  animals  were  utilized  after  thirty  days,  two  after 
thirty-one days, three after  forty days, and the remaining  two fifty- 
seven days after vagus section.  The toxic dose ranged between o.8 
cubic centimeter to  I. 5 cubic centimeters  of a  Io per cent.  solution 
of  heated  horse-serum.  In  six  of  these  animals  death  occurred 
under  typical symptoms within  four minutes;  for purposes o'f  con- 
venience,  death  was considered  to  occur  when  the  respiration  had 
permanently  stopped. 
The  autopsy picture  of the  lungs  was  typical.  On  opening  the 
thoracic cavity by first cutting away the thoracic attachments  of the 
diaphragm,  the lungs were seen to fill the entire cavity and appeared 
to  suffer  no  appreciable  collapse.  No  difference  could  be  seen 
between  the  two  sides;  both  appeared  equally  large.  On  total 
removal  of  the  lungs  from  the  thorax  no  collapse  was  seen,  and 
more careful comparison showed that both sides, innervated  as well 
as  denervated,  possessed about  equal  volume  (Plate  LV,  Fig.  I). 
The  lungs  looked,  in  short,  exactly  like  those  obtained  from  an 
ordinary  sensitized  guinea  pig  which  had  succumbed  to  the  toxic 
injection within five minutes.  In two instances the left half of the 
lungs  looked  a  trifle  larger  and  fuller  than  the  right,  this  being 
especially  true  of  the  lower  lobes.  In  one  of  these  animals,  the 
left  vagus  has  been  resected,  and  in  the  other,  the  right.  There- 
fore, vagus section could not be held accountable  for this difference 
in size.  Moreover, I  have  frequently had occasion since the begin- 
ning  of this  work to  see that  anaphylactic  guinea  pigs  with  intact 
vagi often show a slight difference in fullness between the two sides 
of the  lungs,  and  that  this  fullness  occurs  more  frequently  in  the 
left,  especially the lower lobe, than  in the  right  side. 
In  three  animals  of  this  series  sublethal  doses  of  horse  serum 
were injected and the animals  then killed by section of the medulla. 
The lungs of these animals were full and large, but not to the same 
degree as in the six other animals.  There  was again  no difference 
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In this  series,  resection of one vagus exerted no visible effect on 
the gross appearance of the lungs. 
In  a  third  series,  composed  of  eight  animals,  the  vagus  was 
resected in  four on the right  side and  in  four on the left side fifty- 
five days after sensitization  (one cubic centimeter horse  Serum sub- 
cutaneously).  The  toxic  dose was  injected  intravenously  in three 
animals  six days after vagus section,  in two after thirteen  days and 
in  the  remaining  three  after  fourteen  days.  In  the  first  three 
animals  the  toxic  dose  employed  was  o.6  cubic  centimeter  heated 
horse  serum;  in  all  the  rest  o. 3  cubic centimeter  of a  Io per cent. 
solution  of heated  horse  serum  was  used.  All  the  animals  except 
two died with typical symptoms within  five minutes,  and  these two 
survivors  had  received,  previous  to  the  toxic  dose,  a  prophylactic 
injection  of atropine. 
The  lungs  on  autopsy  again  showed  no  difference  between  the 
two sides which could be ascribed to the vagus section; they looked 
like  typical  anaphylactic  lungs,  like  normal  lungs  which  had  been 
fully inflated and fixed in that position.  In two cases the left sides 
of the  lungs  looked  fuller  than  the  right;  in  one  of them  the  left 
vagus had  been resected,  and  in  the  other  the  right;  all  the  others 
(four)  showed  no,appreciable  difference  in  fullness  between  the 
right  and  left halves of the lungs. 
In  this  series,  also,  vagus  resection  did  not  exert  any  influence 
upon the production  of the typical anaphylactic  lung. 
In a fourth series of animals,  the left vagus was resected in four, 
animals  and the right in three.  All these animals  were normal and 
non-sensitized  when  the  operation  took  place.  Sensitization  was 
performed  thirty-three  days  after  vagus  section  by  injecting  sub- 
cutaneously one cubic centimeter  of horse  serum.  The  toxic dose 
was  injected  intravenously  fourteen  days  later  in  five animals  and 
fifteen days  later  in  two.  The  toxic  dose varied  for the  first  five 
animals  between o. 3 and o. 5 cubic centimeter;  in the remaining  two 
animals  o.I 5 cubic centimeter  was injected.  All except one of the 
animals  responded  typically to the  second  injection  of horse  serum 
and  died within  seven minutes  (in  one  instance  only was this  time 
consumed).  The  exception  noted  above  was  due  to  intravenous 
injections  of atropin.  Autopsy demonstrated  the  typical lung pic- 6t4  Effect  of  Vagus  Section  upon  Anaphylaxis. 
ture  of  immediate  anaphylaxis 15  in  guinea  pigs.  In  this  series 
again  no  characteristic  differences  between  the  two  sides  of  the 
lung  could  be  seen.  Three  showed  no  differences  at  all  between 
the  two  sides  of  the  lungs  (one  had  the  right  vagus  resected,  the 
other  two,  the  left vagus)  ;  two  showed  the  left lower  lobe  a  trifle 
smaller than  the  right  lower  lobe  (one  animal was  deprived  of  the 
right vagus,  the other,  of the left) ; the  remaining  animal possessed 
lungs  in  which  the  left lower  lobe was  larger  than  the  right  lower 
lobe  (here  the  left  vagus  had  been  resected).  From  these  data 
it  is  again  easily  seen  that  no  macroscopic  changes  in  size  of  the 
lungs  were  observed  with  any  constancy  which  could  be  attributed 
to interference  with the  nerve  supply. 
Atropin.--In  a  few animals of these  series the  effect of atropin was  studied 
for  the  following reason:  according to  the  prevailing conception of  the  action 
of atropin, this  alkaloid in  moderate doses  acts  only on  the  nerve  endings  and 
not on the muscles.  On the assumption (which did not appear very likely to me) 
that  the  sensitization might  affect  largely the  nerve  endings,  I  argued  that  a 
prophylactic injection of  atropin  TM  might  show  a  striking picture  if  the  animal 
were  killed,  by  cutting  the  cord,  for  instance,  some  minutes  after  the  toxic 
injection; the  innervated lung ought  to  be collapsed while the  denervated lung 
side  ought  to  stand  up  fully distended  with  air  when  the  thoracic cavity was 
opened,  if  the  sensitization affected the  nerve  endings.  The  experimental test, 
however, did not yield this result.  Three out of five animals which received sub- 
cutaneously  a  prophylactic  injection  of  3  mg.  of  atropin  survived  the  toxic 
injection and were killed I2 to  I5 minutes  later by cutting the cord;  it may be 
added that five controls all died within five minutes.  Immediate autopsy showed 
that  the  lungs  collapsed well as  soon  as  the  chest  cavity was  opened,  and  that 
there  was  no  appreciable difference between  the  two  sides.  The  atropin  had 
affected both  sides equally, innervated as well as denervated.  It may be argued 
that  3 rag.  of  atropin  for  a  guinea pig weighing approximately 30o  grm.  is not 
a  small or even moderate dose, for, in proportion, an individual of 60 kg. would 
receive  more  than  5oo  mg.  of  this  powerful  alkaloid.  While  this  method  of 
obtaining  comparable  proportionate  doses  in  different  species  of  animals  by 
utilizing their  weight  only is  not  entirely sound,  because  it  ignores  too  many 
other factors which have an important influence in determining the proper dose, 
yet  it  must  be  concluded  that  the  dose  of  atropin  given  [o  these  guinea  pigs 
was  large  enough  to affect the bronchial muscles directly.  It would have  been 
15 By  " immediate anaphylactic reaction "  we  4esignated a  type of acute  ana- 
phylaxis in  which  the  animal  usually  dies  within  five  minutes  after  the  intra- 
venous injection of the toxic dose.  See Auer and Lewis, ]our. of Exper. Med., 
191o, xii, 153 ,  172. 
l~Auer and  Lewis, ]our. of the American Med. Assn., 19o9, liii, 458.  This 
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useless to test the effect of  a  smaller dose  of atropin,  for,  as  stated above, 3 mg. 
failed to save two  of the guinea pigs  from death.  This atropin series of  experi- 
ments,  therefore,  gave  no  information about  the  function  of  the  nerve  endings 
in  anaphylaxis. 
DISCUSSION. 
The  results  obtained  in  the  various  series  of  animals  with  one 
resected vagus all clearly show that  an intact  vagus innervation  of 
the  bronchial  muscles  is  not  necessary  for  the  production  of  the 
typical  lung  picture  of  immediate  anaphylaxis.  This  is  especially 
well shown in the fourth series of experiments where the vagus was 
resected and allowed to degenerate before the animal was sensitized. 
In  this  series  sensitization  probably occurred  after  the  vagus  had 
completely lost its effect on the bronchial muscles, 17 for the sensitiz- 
ing  dose  of  serum  was  injected  thirty-three  days  after  the  vagus 
had been resected, and  a  time period of almost  five weeks is,  in all 
likelihood,  sufficient  for  complete  functional  degeneration  of  the 
distal  segment of the  severed vagus.  Moreover,  it  must be noted 
that the toxic dose of horse serum was injected after what is prac- 
tically the minimum  length  of time  necessary  for a  certain  sensiti- 
zation,  that  is,  after  fourteen  days.  Yet  these  animals  with  one 
vagus resected were as fully sensitized as normal guinea pigs would 
be after the same sensitizing dose.  There was no sign of a  slowed 
or  decreased  sensitization;  on  the  contrary,  it  seemed  to  me  as  if 
these  animals  were  perhaps  more  highly  sensitized  than  normal 
animals  treated  with  the  same  sensitizing  dose and  used  after  the 
same  lapse  of  time;  these  guinea  pigs,  with  one  vagus  resected, 
responded  promptly and  characteristically  with  as  little  as 0. 3  and 
o.15  cubic  centimeter  of  heated  horse  serum.  Be  this  as  it  may, 
there  was  surely  no  retardation  or  reduction  in  the  sensitization 
caused by robbing the bronchial muscles of their nerve control.  It 
may,  therefore,  be legitimately  concluded  that  the  bronchial  mus- 
cles themselves, or at least those of the finer tubes, may be sensitized 
by horse  serum  after  the  vagus  innervation  of  these  muscles  has 
degenerated. 
1T Dixon  and Brodie, loc.  cir.,  p.  141.  These  authors  found that  14 days  after 
section  stimulation  of  the  peripheral  stump  gave  out  a  very  weak  constrictor 
effect, while the dilator  fibers were still nearly as  effective as  in normal animals. 
After  56 days  (no tests  were  apparently  made by these  authors  between  14 and 
56  days)  no  constriction whatsoever  could  be  obtained,  nor  did  pilocarpin  give 
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The  same  fact is  indicated  in  the  second  and  third  series  of ex- 
periments,  but  in  those  experiments  the  vagus  was  resected  after 
the animals  had been sensitized  for thirteen  days and  fifty-five days 
respectively.  Now strictly  interpreted,  these two series  show only 
that  the  vagus  degeneration  does  not  prevent  a  sensitized  guinea 
pig's lungs  from responding properly to the toxic injection.  These 
two  series,  however,  while  not  definitely  proving  the  same  point 
which  the  fourth  series  established,  show other  points  of  some  in- 
terest. 
In the second series of experiments,  for example,  the vagus was 
resected thirteen  days after  sensitization.  The  toxic  dose was  in- 
jected  thirty  to  fifty-seven days  after  vagus  section.  As  already 
stated,  the  normal  response of an  anaphylactic  guinea  pig  was ob- 
tained.  It  may,  therefore,  be concluded  that  degeneration  of  the 
vagus  nerve,  after  sensitization  has  about  reached  the  lower limit 
of  effectiveness,  is  exerts  no  marked  effect on  the  response  to  the 
toxic  injection 
In the third  series of experiments,  one vagus  was resected fifty- 
five days after the sensitizing  dose was injected,  and  the toxic dose 
was given  intravenously  six  to  fourteen  days  after  the  vagus  sec- 
tion.  The animals behaved normally, that is, they died in the same 
fashion as normal,  sensitized  guinea pigs.  But the toxic dose was 
injected at a time when vagus degeneration was far from complete, 
and  in  the  first  three  animals  at  a  time  when  the  bronchodilator 
fibers  were  still  physiologically  active,  while  the  activity  of  the 
broncho-constrictor  fibers was also surely much  impaired. 19  If the 
injected toxic dose, therefore, affected the nerve-endings it might be 
argued that the conditions were favorable for a bronchial dilatation. 
This  did  not  occur;  the  three  animals  injected  after  six  days  of 
vagus  degeneration  showed typical anaphylactic  lungs  after  death. 
In  addition  one  of these  animals  had  received a  prophylactic  sub- 
cutaneous injection of four milligrams  of atropin  sulphate,  yet this 
animal  showed only some delay in the onset of death,  and  its lungs 
~SAs stated before,  I4 days is practically the  smallest time interval between 
sensitizing and toxic doses, the latter intravenous, which must elapse before the 
typical chain of symptoms ending in death may be obtained with some certainty. 
1, Dixon and Brodie, loc. c#., I4L John Auer.  647 
revealed  no evidence of any collapse.  This  hypothetical  broncho- 
dilator effect, due to a  stimulation of the nerve endings,  receives no 
experimental  support  from these data. 
In all  the experiments  reported,  there  are  no definite  data which 
point  to  a  sensitization  of  the  vagus  motor  endings  in  the  lung. 
This,  of course,  does  not  mean  that  such  a  sensitization  may  not 
occur.  The solution of this section of the problem is unfortunately 
complicated  by  the  fact  that  muscular  sensitization  does  occur. 
Now in order to judge of an effect on the nerve  endings,  we must 
rely upon the response of the indicator-organ  of the nerve endings, 
the muscle fibers,  for it  is  impossible to  observe the  nerve  endings 
alone.  But  if  the  indicator  organ  itself  responds,  independently 
of the  nerve  endings,  it  is  readily  seen that  no  answer  will be ob- 
tained  regarding  an  action  on the  endings.  This  is  the  case with 
horse serum  sensitization  in guinea  pigs. 
SUMMARY. 
Depriving the bronchial muscles of one side of the lungs of their 
motor innervation does not interfere with sensitization  nor the pro- 
duction  of  the  typical  anaphylactic  lung.  There  is,  therefore, 
direct  sensitization  of the  muscle  substance. 
Complete  degeneration  of  the  vagus  nerve,  after  sensitization 
has  occurred,  interferes  in  no  appreciable  way with  the  course  of 
immediate anaphylaxis. 
Partial  degeneration  of  the  vagus  nerve,  so  that  the  broncho- 
dilator  fibers are still  physiologically active,  after  sensitization  has 
taken  place,  exerts  no effect on the  symptoms  and  lung  picture  of 
immediate  anaphylaxis  (very  acute  anaphylaxis  with  death  after 
some minutes). 
No definite evidence was obtained  regarding  the  function of the 
motor nerve endings  in the bronchial  muscles in anaphylaxis. 
The  two sides of the  lungs  in  immediate  anaphylaxis  may occa- 
sionally  be unequal;  when  this  occurs,  the  left  side,  especially  the 
lower lobe,  is  usually  fuller  than  the  right  side. 648  Effect  of  Vagus Section upon A~aphytaxis. 
EXPLANATION  OF PLATES. 
PLATE LV. 
FIG.  I.  Typical anaphylactic lungs  in  a  guinea pig.  Magnification  about 2X. 
The  animal  which  furnished  this  lung was  sensitized  Nov.  I7,  I9O9, by  the  sub- 
cutaneous  injection  of  one  cubic  centime'~er  of  horse  serum.  The  right  vagus 
was  resected  Jan.  ii,  I9IO.  The  toxic  dose  (0. 3  cubic  centimeter  IO  per  cent. 
heated  horse  serum)  was  injected  into  the  jugular  vein Jan.  24. 
It  will  be  noted  that  the  two  lung  sides  appear  about  equally  full.  This 
lung  is  indistinguishable  from  normal  anaphylactic  lungs. 
FIG.  2.  Both  lower lobes  of  a  sensitized  pithed  guinea  pig were  placed  each 
in  an  oncometer,  artificial  respiration  being  maintained.  The  heart  stopped 
beating about  five minutes  before this  tracing  was  obtained.  The expansion  and 
collapse  of  the  lobes  were  registered  by  Marey  tambours;  upstroke-~-inflation. 
The  upper  curve  was  obtained  from  the  lower  right  lobe  and  the  lower  curve 
from  the  lower  left  lobe  of  the  lungs.  Both  vagi  were  cut. 
During  the  time  marked  by  broad,  white  bands,  the  peripheral  stumps  of 
either  the  left  or  right  vagus  were  stimulated.  Time----6  second  intervals; 
1.  p.  v.-~-left  peripheral  vagus;  r.  p.  v. ~  right  peripheral  vagus.  Petzoldt  coil 
with two Daniell cells. 
PLATE  LVI. 
FIG.  3.  Same animal  as  in Fig.  2,  but the animal  bad  been dead  about  thirty 
minutes  when  this  tracing  was  obtained.  Interrupted  stimulation  of  the  left 
and  right  peripheral  vagus  stumps  with  the  secondary  coil  pushed  home  still 
yielded definite broncho-constrictor  effects,  localized to  that  side  of the  lung  on 
which  the  vagus  was  stimulated.  Time--6  second  interval.  Note  long  after- 
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